Introduction
Approximately 130-170 million people are infected by the hepatitis C virus (HCV) around the 1 world, and it is responsible for approximately 350,000 deaths every year [1] [2] [3] . HCV infection is a major healthcare problem in Pakistan, with acute and chronic infections responsible for liver damage, cirrhosis, and hepatocellular carcinoma. More than 11% of the population is infected with HCV in Pakistan. The most common genotype in Pakistan is HCV genotype 3a [4] . While the liver might be the main target in hepatitis C, the manifestations of the disease are not limited to hepatic involvement, and other tissues are involved as well, particularly dermatological and mucocutaneous tissues. [5] Recognizing extrahepatic manifestations of HCV may help in early diagnosis efforts [5] .
Various data are available in the literature regarding the association of chronic HCV infection with a wide spectrum of cutaneous manifestations. Common skin diseases with strong epidemiological and pathogenetic associations with chronic HCV infection are mixed cryoglobulinemia, lichen planus (LP), and porphyria cutanea tarda (PCT) [5] . Other manifestations may include pruritus, psoriasis, vitiligo, and urticaria [5] .
Unfortunately, there are very limited data available on cutaneous manifestations in HCV, particularly from rural areas. In this study, we aim to determine the frequency of cutaneous manifestations of HCV infection.
Materials And Methods
This cross-sectional descriptive study was conducted from May 2016 to April 2017 in the gastroenterology unit of Ghulam Muhammad Mahar Medical College, Sukkur, Sindh, Pakistan. All participants with a clinical diagnosis of HCV with cutaneous manifestation were included in the study after securing written informed consent. Patients with other chronic diseases such as diabetes, liver disease due to reasons other than HCV, and chronic renal disease were excluded. Participants who had skin disease prior to the diagnosis of hepatitis C and pregnant women were also excluded.
Demographic data and a detailed cutaneous examination that included full morphological descriptions were recorded in patient-completed questionnaires. Diagnoses were made with the help of a dermatologist. Necessary investigations such as skin biopsy, serum cryoglobulins, ultrasound, albumins, prothrombin time, and complete blood count were conducted when needed. Palmar erythema, jaundice, spider nevi, and telangiectasia were considered as cutaneous manifestations of chronic liver disease for the purpose of our study.
Data were analyzed using IBM SPSS Statistics for Windows, Version 21.0 (IBM, Armonk, NY). Mean and standard deviation (SD) were calculated for continuous variables such as age. Frequencies and percentages were calculated for categorical variables including gender and cutaneous manifestation.
Results
A total of 212 patients [141 males (66.6%), 71 females (33.4%)] met the inclusion criteria and were diagnosed with cutaneous manifestations of HCV. The mean age was 32 (±9) years (range: 17-58 years). The most common cutaneous manifestation was pruritus (33.96%), followed by LP (23.5%). Some participants had more than one cutaneous manifestation ( Table 1) . 
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Discussion
The mechanism behind cutaneous manifestations in patients with hepatitis C is not well understood. However, there are several hypotheses to explain this phenomenon [6] . One of these hypotheses states that chronic HCV infection results in hyperstimulation of the immune system, involving both the humoral and cellular immunity. This initiates a broad-based immunological response causing monoclonal and polyclonal expansion of B cells and T cells [7] . These massive immune responses against self-antigens are a major cause of extrahepatic manifestations including cutaneous infections. Another possible explanation for cutaneous manifestations of HCV infection is the pathogenic mimicry of HCV particles found in many damaged tissues, including oral LP lesions. Given their structural resemblance to the normal tissue antigens, antibodies against HCV antigens cross-react with normal tissue antigens and initiate the disease process [5, 8] .
We found that 87.3% of patients with HCV infection had cutaneous manifestation, which is a much higher prevalence than noted in other studies. This could be explained by the more persistent genotype in our population [4] . A local study conducted in 2016 reported skin manifestations in 54% of their patients [9] . A study conducted in Egypt reported that 45.8% of HCV-infected patients presented with various cutaneous infections [10] .
In our study, pruritus was the most frequent skin disorder, seen with a frequency of 33.6%, which is higher than other reports in the literature. However, pruritus was the most common cutaneous manifestation, with a frequency of 15.9%, in one of the local studies. A study conducted in Egypt has reported a frequency of 21.3%. Also, Dervis and Serez reported a frequency of 18.57% in a study conducted in Turkey [9] [10] [11] .
In the current study, LP occurred with a frequency of 23.5%. Shahzadi et al. reported that onethird of patients presenting with LP were positive for HCV infection [12] . According to a metaanalysis in which 19 studies were analyzed to determine a correlation between HCV and LP, patients with LP should be regularly screened for HCV seropositivity [13] .
Cryoglobulinemia is a cutaneous manifestation of cold-sensitive antibodies called cryoglobulins, and it was present in 8.49% of our study population. According to the literature from studies in developed countries such as Australia and the US, cryoglobulinemia is observed in nearly half of chronic hepatitis C patients [14, 15] . Other skin manifestations observed in patients with HCV infection included urticaria, vitiligo, erythema nodosum, necrolytic acral erythema, and porphyria cutaneous tarda.
In our study, 12.7% of patients with HCV infection developed chronic liver disease. The most common cutaneous manifestation these patients developed was palmar erythema (4.7%). This relationship between chronic liver disease and skin manifestation is well-established [16, 17] .
The study has some limitations. Firstly, it was a single-center study and the result cannot be generalized to the entire population. Secondly, since it was a cross-sectional study, a strong association could not be established between skin manifestation and Hepatitis C. Further largescale, multi-center prospective studies are required to better understand the prevalence and implications of cutaneous manifestations in Hepatitis C.
Conclusions
Pruritus, LP, and cryoglobulinemia were the most common skin manifestations in patients with hepatitis C. Cutaneous manifestations accompanying HCV infection place a substantial burden on public healthcare and have detrimental effects on patients. This study highlights the need for HCV screening of patients presenting with various cutaneous disorders to provide early diagnosis and treatment for HCV infection and prevent further transmission of the disease. It is important to understand dermatological conditions associated with hepatitis C as it may help in early diagnosis and management of hepatitis C.
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